context: Prosthetic joint infection due to Mycobacterium tuberculosis (MTB) with no previous history of pulmonary or extra pulmonary tuberculosis is a rare complication.
Introduction
Extrapulmonary tuberculosis is observed in about 20% of the total cases [1, 2] . Among extrapulmonary cases approximately 10% are bone and joint infections, with peripheral arthritis being responsible for 30% of osteoarticular tuberculosis [1] [2] [3] [4] . Usually a single joint is involved, with the hip joint being the most common [4] .
Primary tubercular osteo-arthritis is well known, while periprosthetic tubercular infections are uncommon.
Prosthetic joint infection (PJI) due to MTB with no previous history of pulmonary or extra pulmonary tuberculosis is an extremely rare complication. There are only 39 cases reported in the literature.
We report the case of a patient with MTB PJI complicating a hip arthroplasty, 14 years after surgery for posttraumatic osteoarthritis, with no previous history of tuberculosis.
Case Report
A 46-year-old male was admitted to our institution for acetabular loosening of a cemented total hip arthroplasty (THA) (figure1). The arthroplasty was performed 14 years previously following a diagnosis of left hip osteoarthritis after nonoperative treatment of acetabular posterior wall fracture.
On presentation the patient complained of pain and limitation of movement of the left hip. No fever or swelling around the hip was noted on admission. Chest radiograph was normal. There was no history of prior MTB infection. There was no known history of contact with MTP infection. Blood investigations demonstrated white blood cells (WBC): 7.3 K/μl, hematocrit (Hct): 33.6 %, hemoglobin (HGB): 12g/dl, erythrocyte sedimentation rate (ESR): 36 mm/hr and C-reactive protein (CRP): 0.02 mg/dl.
Pelvic radiograph showed acetabular cup loosening with implant medial and cranial migration and no evidence of stem loosening. Revision of the hip arthroplasty was planned because of suspected asceptic loosening.
Intraoperatively, yellowish rice-shaped granules were discovered around the acetabulum, which were withdrawn along with synovium fluid for culture and histopathologic examination (Figure 2 ).
The prosthesis was removed, total synovectomy was done, and total hip replacement, using acetabular reinforcement device with morsellised grafts consisted of autogenous bone chips from the iliac crest, was performed.
Culture on Löwenstein-Jensen medium grew MTB days after inoculation.
Histological examination showed chronic granulomatous inflammation with granuloma formation in the presence of multinucleated giant cells, epithelioid histiocytes, and central noncaseating necrosis.
After cultures were available the patient was commenced on a combination of four antituberculous agents (rifampicin, isoniazid, ethambutol, pyrazinamide), but developed digestive and visual intolerance to ethambutol and pyrazinamide after the first week. He then continued with only rifampicin and isoniazid for 12 months.
Clinically the patient's pain improved. Full range motion was obtained after 3 months and pelvic radiograph showed no signs of prosthetic loosening after two years follow up.
Discussion
Prosthetic joint infection is a serious complication of joint arthroplasty. In patients with joint replacement, the infection rate is estimated to be less than 1% for the hip and 2 % for knees [5, 6] . The common bacterial causes of prosthesis joint infections are coagulase-negative Staphylococcus, Staphylococcus aureus, aerobic Gram-negative bacilli and anaerobes. M.tuberculosis is a rarely seen cause of prosthesis infection. PJI due to MTB with no previous history of pulmonary or extra pulmonary TB is a rare complication; only 40 cases are reported in literature (table1). In 1977, McCullough reported the first case of tuberculous infection of a THA seven years after implantation [7] .
It can result from either local reactivation or less often from hematogenous spread. Local reactivation can occur as long as 38 years after initial infection and may be related to trauma associated with surgery. The risk for reactivation has been reported to be between 0% and 31%, with TKA (27%) more at risk than THA (6%). [4] . As for hematogenous spread, reactivation at a latent tuberculous site such as the lung, kidney, or mesenteric lymph nodesresults in subsequent seeding of the prosthesis [8] .
From the 39 cases reported in the literature, several clinical features emerge. In the majority of these cases, the pa- (Table 1 continued) tients were over age 50 years (range 25-85 years) and were female (30 female and 10 males). The hip joint was involved in 22 cases and the knee in 18 cases. The time from prosthesis implantation to manifestations of infection was variable, ranging from 1 month [9] to 38 years [8] . Patients usually presented with non specific clinical findings of an infected, painful and malfunctioning prosthesis [3, 10] .
Inflammatory markers including erythrocyte sedimentation rate (ESR) and CRP were usually elevated to some degree but are non-specific.
In contrast to the reported cases in literature, our patient only suffered from hip pain and presented no inflammatory signs, no fever, and no signs of any infection. Even inflammatory markers (CRP) were found negative. Pain was most likely due to mechanical loosening rather than the infectious process itself; the macroscopic aspect of the intraarticular granuloma was thought to be related to both tuberculous infection and polyethylene induced synovitis.
Diagnosis proved difficult in nearly all the cases. Most importantly this can be attributed to the fact that the initial microbiological investigations did not include specific requests for tuberculosis; which depends on culture and histopathologic examination of tissue; that may reveal acidfast organisms or caseating granulomas. But granulomas can also represent a reaction to the prosthesis or polyethylene wear debris. Acid-fast stains of the joint fluid are positive in 20-25% of the cases, while cultures are positive in approximately 60 to 80%; histological features are non specific [3, 10] .
In our case, the discovery of the rice-shaped granules lead us to think of a septic loosening, and therefore to investigate for atypical organisms. Medical management with multidrug antituberculous therapy according to proven sensitivities remains the mainstay of treatment. Duration of therapy is controversial with five months the minimum [9] . The average duration was twelve months.
Surgical treatment depends on the quality of component fixation. If it remains stable components may be retained and medical treatment with or without debridement may suffice. This strategy was done and successful in fifteen cases [4, [7] [8] [9] [10] [11] [12] [13] [14] [15] . In the presence of component loosening or secondary bacterial infection, removal and staged revision is advised and achieved satisfactory outcomes in twelve cases [3] [4] [5] [6] 13, 22, [24] [25] [26] [27] . In twelve other cases, excision arthroplasty was performed [4, 8, [16] [17] [18] [19] [20] [21] [22] [23] . Staged arthrodesis was done in three cases [8, 16, 21] and is aimed to eliminate the disease but is not without functional problems.
In the present case, acetabular revision was combined with medical management and achieved satisfactory outcomes at 18 months followup.
Conclusions
In conclusion, the present case indicates that in any case of loosening, even when no inflammatory signs are shown, synovium should be routinely examined for pathogenic bacteria including M Tuberculosis, especially when there are atypical features. We can also consider that discovery of such yellowish rice-shaped granules is an indicator to investigate for tuberculosis.
Furthermore, the treatment of the prosthetic joint infection due to M.tuberculosis must involve both medical and surgical approach. 
